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SPECIFICATION 
Pharmaceutical Compositions 


Thte invention relates to pharmaceutical compositions and in particular to compositions containina 
plienotliiazines and especially prochlorperazine. ""■■sronraintng 
5 Prochlorperazine (INN for 2 -chloro -10 -[3 -(4) -methyl -piperazin -1 - yDpropylJphenothiazinet 5 
m*efonnoftssaltsisusedinthecontrolofnauseaandvomitlnBJtisaIsousedinthe?«^^^^^ 
ThT" 7°''^"'^Pf free base is a liquid somewhat sensitive to light. In liquid preparations 

whetherforparenteral administration orin the form of a syrup for oral administration theSruJ is used in the 
form of Its mesylate salt. In tablets it is the maleate salt which is employed. 
1 0 In investigations in human volunteers, we have found that blood levels of the drug followina the 1 0 

of 4/. of that found following parenteral administration. There is evidence that higher blood levels ran be 

obteinedfromasubhngualfomiulmionwhichisheldbelowtfietongue. However because^^Srr?^^ 
. p and a local anaesthetic effect a sublingual tablet is unacceptable to patients 

15 have now developed a buccal tablet which affords blood levels serval times higherthan those to be 15 

loo Jl'*"'^'"^ *° * u Invention there is provided a buccal tablet comprising prochlorperazine maleate at 

The teblets will norrnally contain 3 to 10 mg prochlorperazine maleate and convenientiy 5 mg 
2B lo«.?ho-^ n.™'^- -yono- and/or dl-saccharides relative to the combined weight of tt,e xantiian and 

25 locust bean gums is convenientiy in the ratio of 20:1 to 5:1 and preferably in the ratioof 161 to 7 51 25 

seleltedf«r* ^""^ ' ^^"'^ ^"'Prising (a) a phenothiazine derivative 

1 . those having a dimethylaminopropyl sidechain such as chlorpromazine hydrochloride 
methotnmeprazine hydrochloride or wmiumub, 
30 2. those having a piperidine sidechain such as pericyazine, piperacetazine, or 30 
havinga piperazine^sidechain such as acetophenazfne maleate, butaperazine malfati 
fluphenaz.nefiydrocWoriA,perpReFazrne.FocHrorpe7ari 

ttJiopropaate hydrochloride, ttiioproperazine mesylate, trifluoperazine hydrochloride; (b) at least one 

Tr^nl^l^^^M uVn^ is preferably a cold-water disperslble type such as Meyprodyn 200 (Registered 
Trade Mark, Meyhall Chemical A.G., Switzerland). ' ir.«a'5»iereH 
sunh?<f „*^l!l!^^"' preferably contain granulating and disintegrating agents such as starch, binding agents 40 
such as poh^ nylpyrroltdone lubncatmg agents such as magnesium stearate and/or glidants such as talc 

ton Jh«r «nH^^^^^ '"'"''''^ ''^^^''^^ procedures in which various components are blended 

together and the mixture directly compressed or else there is a pregranulation stage using for examole a 
wet granulation with Isopropanol followed by the tabletting. exampre a 

45 The buccal tablets of the present invention are placed between the gingival surface of the jaw and the 45 

buccamucosawheretheygelbywaterabsorptiontoproduceasofthydraLtabletwhichm^^^^^ 
m position givmg prolonged and controlled release of the drug by diffusion for up to two hours 
The invention is illustrated by the following Examples. 


EXAMPLE f 

50 Buccal tablets (60 mg) having the composition 
xanthan gum (Keltrol F, Keico, USA) 

locust bean gum (Meyprodyn 200) ^ g 

prochlorperazine maleate g q 

55 polyvinylpyrrolidone (Kollidon K30 BASF) 3 q 

sucrose (Dipac, Amstar Corp, USA) 47 g 

magnesium stearate Qg 

'''"^ 1.0 


50 


55 
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were prepared by blending together all the components except for the talc and magnesium stearate. The 
mixed powders were then wet granulated using isopropanol using a planetary mixer, the damp granules 
being passed through a 750 \im sieve and then dried at SO^'C. After dr/ing the mass was passed through a 
500 Mm sieve, blended with the talc and magnesium stearate and compressed into 5.56 mm diameter, 
5 normal concave profile tablets of nominal weight 60 mg and breaking strength 2 — 5 Kp using a rotary tablet 5 
press. 

EXAMPLES 2— 4 

Buccal tablets (50 mg) were prepared having the composition: 

mg 

xanthan gum (Keltrol F) x io 

locust bean gum (Meyprodyn 200) y 
prochlorperazine maleate 5.0 
magnesium stearate 0.5 
talc 0.1 
15 sucrose (Dipac) 43.5-{x+y) 15 

where x and y respectively 

Example 2 3 4 

x= 1.5 2.5 2.25 

y= 1.5 2.5 0.75 

20 The dry powders were screened through a 750 ^m sieve before being thoroughly blended. The mixed 20 
powders were compressed on a single punch tablet press using 4 mm diameter normal concave punches at 
a compression load of 2— 2.5 KN to produce tablets of nominal weight 50 mg. 

EXAMPLES 

Buccal tablets (50mg) having the composition: 
25 mg 25 

xanthan gum (Keltrol F) 1.5 

locust bean gum (Meyprodyn 200) 1.5 

prochlorperazine maleate 5.0 

magnesium stearate 0.5 

30 talc 1.0 30 

lactose B.P. 40.5 

were prepared by the method of Example 2. 

EXAMPLE 6 

Buccal tablets (50 mg) having the composition: 
35 "ig 35 

xanthan gum (Keltrol F) 1.5 

locust bean gum (Meyprodyn 200) 1 .5 

prochlorperazine maleate 5.0 

magnesium stearate 0.5 

40 talc 1.0 40 

anhydrous dextrose B.P. 40.5 

were prepared by the method of Example 2. 
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EXAMPLE? 

n « III ^°";*P°S'^'0" 0^ tablets of Example 1 was varied by replacing the sucrose by 47.5 mg mannitol 
B.P.The tablets of nominal weight 60 mg had breaking strength of 2—5 Kp. 

EXAMPLES 

5 Buccal tablets (60 mg) were prepared having the composition: 5 

sucrose (Dipac) 26!25 

mannrtol 26 25 

locust bean gum (Meyprodyn 200) 1 ,5 

10 xanthan gum {Keltrol F) 15 

prochlorperazine maleate 3 0 

magnesium stearate q g 

talc 10 

The dry powders were screened through a 750 pm sieve before being thorougbly blended. The mixed 
1 5 powders were compressed on a single punch tablet press using 5.56 mm diameter normal concave 1 5 

punches at a compression load of 2—4 KN to produce tablets of nominal weight 60 mg. 

EXAMPLE 9 

Buccal tablets similar to those of Example 8 were prepared using sorbitol (Sorbit Instant, E. Merck, W. 
Germany) in place of the mannitol. 


20 


26 


20 EXAMPLE 10 

Buccal tablets (60 mg) were prepared by the method of Example 8 having the composition:— 

sorbitol (Sorbit-lnstant) gjf 
locust bean gum (Meyprodyn 200) 15 
25 xanthan gum (Keltrol F) 15 

prochlorperazine maleate 30 
magnesium stearate 0.5 

1.0 

EXAMPLE 11 

e ^ ^y^f^'If *^*«ts Similar to those of Example 10 were prepared using fructose (Tabfine F94M, Suomen 30 
Sokeri OY, Finland) in place of the sorbitol. 

EXAMPLE 12 

Buccal tablets (60 mg) were prepared by the method of Example 8 having the composition:— 

35 sucrose (MicrotalDCE, Tate &Lyle,GB) 4^25 35 

locust bean gum (Meyprodyn 200) 4 625 

xanthan gum (Keltrol F) 4 025 

prochlorperazine maleate 3 0 

magnesium stearate 0.5 

40 talc 10 40 
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EXAMPLE 13 

Buccal tablets (60 mg) were prepared by the method f Example 8 having the c m position: — 

mg 

sucrose (Dipac) 50.45 

5 locust bean gum (Meyprodyn 200) 2.525 5 

xanthan gum (Keltrol F) 2.525 

prochlorperazine maleate 3.0 

magnesium stearate 0.5 

talc 1.0 

10 EXAMPLE 14 10 
Buccal tablets similar to those of Example 12 were prepared using sorbitol (Sorbit Instant) in place of 
the sucrose. 

EXAMPLE 15 

Buccal tablets (60 mg) were prepared by the method of Example 8 having the composition:— 


15 


mg 15 
sucrose (Dipac) 45.5 


locust bean gum (Meyprodyn 200) 1 .5 

xanth an g um (Keltrol F) 1 .5 

chlorpromazine hydrochloride 10.0 

20 magnesium stearate 0.5 20 

talc 1.0 
EXAMPLE 16 

Buccal tablets similar to those of Example 15 were prepared using thiethylperazine hydrogen maleate 
(10 mg) in place of the chlorpromazine hydrochloride. 

25 COMPARATIVE EXAMPLES A— D 25 
Buccal tablets (50 mg) were prepared according to the method of Examples 2-^ and having a similar 
composition in which x and y are respectively 

Example A B C D 

x= 3.0 0.0 0.75 0 

30 y= 0.0 3.0 2.25 0 30 

The tablets of the present invention have been evaluated in fn-vitro and tn-vivo tests. 

The in-vitro release rate of the buccal tablets was investigated using a method based on British 
Pharmacopaeia 1980, Volume II, All 4. Tablets were placed in a standard wire gauze basket (Copley 
Instruments (Nottingham) Ltd.) and rotated at 100 rpm in 100 ml of 0.1 M phosphate buffer (ph 6.7) 
35 contained in a 1 50 ml tall fomri beaker, placed in a water bath maintained at 37+rC. At intervals 1 ml 35 
allquots were removed and diluted for 5 or 10 ml volumes with distilled water, the aliquot being replaced by 
1 ml buffer The sample solutions were assayed for prochlorperazine maleate content by direct UV 
measurement at 254 nm in a 1 cm (3 ml volume) quartz UV cell using a Perkin-Elmer 552 spectrometer. 

Table 1 presents data on the tablets of Examples 2 to 4 and Comparative Examples A to D. 


TABLE 1 

Example 

P^^^'P^O" t50%(hr) 


>22 
>22 
>23 

8.3 >23 


2 1.5mgXn/1.5mgMn(1:1) 12.7 

5 3 2.5mgXn/2.5mgMn(l:1) 13 4 

4 2.25 mgXnA).75mgMn 13:1) 146 

A 3 mg Xn 

^ 3 '"9'^" <0.1 <o.25 

C 0.75 mgXny2.2SmgMn (1:3) 0.4- <i 5 

10 " 0.1 <o.i7 

Xn=Xanthangum; Mn=Meyprodyn gum; 

t50% =tlme for tablet content to fall to 50% ; 

survival time-longest Inspection time at which tablet structure was still evident 

tablet was held In the mouth without disturbance for a specified period Srr^iTvSrfthSAl^ 
^Lmf ;• "'f ^"""'/"""c-HCI. ultrasonlcating until dissolved and diluting to 25 ml in a 3ScflS with 


30 


35 


TABLE 2 


% Drug Content Remaining 
in Volunteers 



Example No. 

Time 

1 

2 

3 

Mean 


2 

1.0 

54.0 

42.6 

39.3 

45.3 

40 

{3 mg gum mixture) 

2.0 

30.1 

35.4 

0 

21.8 


3 

1.0 

80.6 

40.2 

67.7 

62.8 


(5 mg gum mixture) 

2.0 

61.7^ 

76.1 

23.9* 

53.9** 


+=1.5 hours; 






45 

*= 1 .83 hours: tablet slipped 
**=mean time 1.78 hr 

nt t ngue before 2 h 

urs, removed and assayed; 



hJ„!''i^'T*^l"'"?'''"**'l'^'^°^P™'*y"9"'"'"''«"™sgel!edlnthe mouth bywaterate^ as 
bserved/«.^/f«,,tog.veasfttabletwhlchedheredt the buccal mucosa and cnsequenayrrrnaS in 
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position f r up to two liours. Tablets containing n ne of th gum mixture did not gei, but tended to remain 
in position as the tablet wetted, however when futty hyd rated the tablet disintegrated to produce a smear of 
particles on the gingivae and cheek. The relative bioavailability of prochlorperazine following parenteral, 
oral or buccal administration to six volunteers has been studied. In the evaluation the patients received one 
5 ofthe following treatments. 5 

1. Two buccal tablets of Example 1, each containing 5 mg prochlorperazine maleate and 3 mg xanthan 
gum: locust bean gum (1 :1) in a sucrose base, the tablets being placed on either side ofthe upper gum over 
the molar teeth area held in position until dissolved. 

2. Two oral tablets of Stemetil (Registered Trade Mark, May & Baker Ltd. Dagenham, UK) each 

1 0 containing 5 mg prochlorperazine maleate, swallowed In 100 ml water. 1 0 

3. Stemetil injection (May & Baker Ltd) 1 ml containing 12.5 mg prochlorperazine mesylate given 
intra-muscularly over five seconds. 

Blood samples (10 ml) were taken at intervals upto 8 hours after administration. After collection the 
specimens were centrif uged and the plasma transferred to clean acid washed siianized glass tubes for 
1 5 prochlorperazine determinations according to the following procedures. 1 5 

Rve ml plasma was pipetted into a test tube and 75 \x\ 0.316 ngml'^ internal standard, 1 ml 1.0 M 
sodium hydroxide solution and 8 ml diethytether:chloroform (4:1 ) mixture added. The sample was 
stoppered, mixed on a vortex stirrer for one minute and centrtfuged at 2000 rpm for five minutes. The upper 
organic layer was transferred by Pasteur pipette into a clean 10 ml tube and evaporated to dryness under a 
20 stream of nitrogen. The organic residue was reconstituted in 75 |il ofthe chromatographic mobile phase 20 
and a 50 pi aliquot assayed by high performance liquid chromatography (hlpc) carried out on a 25x046 cm 
stainless steel column packed with Spherisort>-CN (Phase Sep, Deeside Industrial Estate, Queensferry, 
Glwyd, UK). The mobile phase consisted of 0.1 M DIpotassium hydrogen phosphate solution, adjusted to 
pH 6.5 with H3PO4, acetonitrile and methanol (7:6:4 v/v) delivered at a rate of 2.0 ml/min~\ The eluant was 
25 monitored by an electrochemical detector fitted with a glassy carbon electrode and operated with an 25 
applied potential of 0.75V in the oxidation mode at a range of 2 nonamperes. The detector output was 
connected to a Hewlett Packard reporting integrator. 

A summary ofthe mean plasma prochlorperazine concentrations Is shown in Figure 1. 

Plasma concentrations after oral and buccal administration were markedly reduced compared with the 
30 i.m. route. In five ofthe volunteers the plasma prochlorperazine levels following oral dosing were 30 
substantially lower than those following buccal administration and in two subjects the plasma levels 
following the oral dose were too low to be determined at any time point. 

It Is calculated from these studies that the man bio-avallabllty for the buccal routes increases by at least 
2 fold over that ofthe oral route. 


35 CLAIMS 35 
1 . A buccal tablet comprising 

(a) a phenothiazine derivative selected from 

1 . those having a dimethylamlnopropyl sidechali. sucn as chlorpromazlne hydrochloride, 
methotrimeprazlne hydrochloride, or 

40 2. those having a piperidine sidechain such as perlcyazine, piperacetazine, or 40 
3. those having a piperazine sidechain such as acetophenazine maleate, butaperazine maleate, 
fluphenazine hydrochloride, perphenazine, prochlorperazine maleate, thiethylperazine maleate, 
thiopropazate hydrochloride, thioproperazine mesylate, trifluoperazine hydrochloride; 

(b) at least one monosaccharide or disaccharide or a mixture thereof; and 

45 (c) a mixture of xanthan gum and locust bean gum in a weight ratio of 3:1 to 1 :1. 45 

2. A buccal tablet comprising prochlorperazine maleate, at least one monosaccharide or disaccharide or 
a mixture thereof, and a mixture of xanthan gum and locust bean gum in a weight ratio of 3: 1 to 1 : 1. 

3. A buccal tablet as claimed in Claim 2 wherein the weight of prochlorperazine maleate is between 3 
mgandlOmg. ' 

50 4. A buccal tablet as claimed in Claim 1, Claim 2 or Claim 3 wherein the monosaccharide is glucose, 50 
galactose, fructose, mannose, mannitol or sorbitol. 

5. A buccal tablet as claimed in Claim 1, Claim 2 or Claim 3 wherein the disaccharide is maltose, lactose 
or sucrose. 

6. A buccal tablet as claimed in any one ofthe preceding claims wherein the total weight ofthe mono- 

55 and/or di-saccharides relative to the combined weight of the xanthan and locust bean gums is in the ratio of 55 
20:1 to 5:1. 

7. A buccal tablet as claimed in Claim 6 wherein the total weight of the mono- and/or di-saccharides 
relativetothecombtned weight of the xanthan and locust bean gums is in the ratio of 16:1 to 7.5:1. 

8. A buccal tablet as claim d in Claim 1 substantially as hereinbefore described with reference to any 

60 one of Examples 1 to 1 6. 60 
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